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Abstract 
Issues addressed: Hand hygiene in hospitals is vital to limit the spread of infections. This 
study aimed to identify key beliefs underlying hospital nurses’ hand hygiene decisions to 
consolidate strategies to encourage compliance. 
Methods:  Informed by a theory of planned behaviour belief framework, nurses from 50 
Australian hospitals (N = 797) responded how likely behavioural beliefs (advantages and 
disadvantages), normative beliefs (important referents) and control beliefs (barriers) impacted 
on their hand hygiene decisions following the introduction of a national ‘5 moments of hand 
hygiene’ initiative. Two weeks after completing the survey, they reported their hand hygiene 
adherence. Stepwise regression analyses identified key beliefs determining nurses’ hand 
hygiene behaviour. 
Results: Reducing the chance of infection for co-workers influenced nurses’ hygiene 
behaviour, with lack of time and forgetfulness identified as barriers.  
Conclusions: Future efforts to improve hand hygiene should highlight the potential impact on 
colleagues and strategies to combat time constraints, as well as implementing workplace 
reminders to prompt greater hand hygiene compliance. 
So what? Rather than emphasising the health of self and patients in efforts to encourage hand-
hygiene practices, a focus on peer protection should be adopted and more effective workplace 
reminders should be implemented to combat forgetting.  
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Introduction 
According to the World Health Organisation (WHO), hand hygiene is the primary 
measure to reduce health care associated infections in hospitals.1 Australia has implemented  
WHO guidelines outlining 5 critical moments for hand hygiene (that Hand Hygiene Australia 
has reworded specifically as: before/after a procedure and touching a patient; after touching a 
patient’s surroundings)2, with mostly high levels of adherence reported.3 Among hospital 
health care workers, nurses experience the most frequent patient physical contact.4 
Understanding nurses’ motivations to comply with the hand hygiene initiative, then, is key to 
identifying strategies to improve compliance. 
 The Theory of Planned Behaviour (TPB)5 is a well-validated6 decision-making model 
comprising the beliefs influencing health actions. In the model the underlying beliefs 
influencing decisions are: behavioural beliefs (advantages/ disadvantages) underlying 
attitudes; normative beliefs (approval from specific referents) underlying subjective norms; 
and control beliefs (barriers) underlying perceived behavioural control. Attitudes, perceived 
pressure from others (subjective norm) and control perceptions (perceived behavioural 
control) influence a person’s intention which, in turn (and together with control perceptions), 
predicts behaviour (see Figure 1).   Identifying beliefs playing a critical role in health 
decisions can inform targeted health promotion strategies.7, 8  
[Insert Figure 1 about here] 
Although many beliefs influence health care workers’ hand hygiene practices 
including inaccessibility of facilities, skin irritations, lack of time, and the support of co-
workers,9-11 health promotion efforts to increase compliance usually can only target a limited 
set of messages within time/budgetary constraints. This brief report aims to identify the key 
beliefs underlying hospital nurses’ hand hygiene decisions following the implementation of 
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the ‘5 moments of hand hygiene’ initiative in an effort to consolidate strategies to encourage 
compliance. 
Methods 
Participants 
 The sample comprised nurses working in Intensive Care Units (ICU), general 
medicine, or general surgical wards, identified by consulted Infection Control Personnel as 
medium/high health care associated infection risk wards based on their analysis of historical 
rates of infections across the different wards in hospitals. The nurses were from 50 public 
hospitals across Australia, representing all states/territories. The hospitals chosen were: the 
five largest public hospitals (by number of acute beds) in New South Wales, Victoria, 
Queensland, Western Australia, and South Australia; the three largest public hospitals in 
Tasmania; and the single main public hospital in the Northern Territory and Australian 
Capital Territory (totalling 30 hospitals). The next largest 20 public hospitals Australia-wide 
then were selected to give 50 hospitals in total. The ICU was chosen at each hospital, plus 3 
to 4 others randomly selected from the medium and high risk general medicine and general 
surgical wards. Enough wards were selected to give a selection pool of approximately 450 
rostered nurses per hospital.   
Design and Procedure 
This prospective study received ethical clearance from 22 Human Research Ethics 
committees. Nurse unit managers from the selected wards were sent a spreadsheet to 
randomly select a number of nurses from their ward. The research team determined the 
number to be selected from each ward as the proportion needed to give 80 nurses in total 
across the hospital.  These 80 nurses were then handed a survey by their Nurse Unit Manager. 
Nurses completed this initial hardcopy survey assessing their underlying beliefs about hand 
hygiene and returned it to the research team in a sealed envelope via reply-paid mail. Two 
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weeks later, they were contacted by phone/email and asked about their hand hygiene 
behaviour during the previous fortnight. The 5 Moments hand hygiene initiative was 
implemented between 3 and 18 months prior to the completion of the initial surveys (with 
roll-out dates varying from state to state).  The intervention consisted primarily of inservice 
training sessions, reminder messages/posters placed prominently around the hospital, and 
active monitoring of hand hygiene compliance via audits carried out by Infection Control 
Personnel.  All nurses in the study would have been exposed to the reminder messages and 
monitoring and most nurses should have attended an inservice training session, although 
some nurses will have missed the training due to leave and shift clashes. Each initial survey 
had a pen and chocolate or tea bag attached as thank-you gifts, with participants completing 
both time-points eligible to win one AUD$1000 store voucher per state/territory.  
Measures 
Prior to the present study and consistent with TPB recommendations5, a number of 
relevant beliefs about hand hygiene among hospital nurses was elicited. These beliefs were 
identified in a focus group study of 27 nurses (5 focus groups of nurses working in wards 
with medium to high risk of infection in large, public hospitals)12 and informed the 
development of the belief items used in the present study. For the present study, as part of a 
larger survey, participants completed items (presented in Table 2) assessing 9 behavioural 
beliefs (advantages/disadvantages), 9 normative beliefs (important referents), and 9 control 
beliefs (barriers) on 7-point Likert scales (extremely unlikely (1); extremely likely (7)). Two 
weeks later, behaviour was assessed: “Thinking about the past 2 weeks, to what extent did 
you perform hand hygiene at all 5 moments?" on a Likert scale (a small extent (1); a large 
extent (7)). The surveys were pilot tested with six Infection Personnel from 2 of the hospitals. 
Statistical Analysis 
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Given the large sample, a significance level of .001 was adopted. Predetermined 
guidelines13 identified the critical beliefs. Firstly, the correlation matrix, based on Pearson’s r, 
identified beliefs significantly correlated with hand hygiene behaviour. To identify beliefs 
making independent contributions to behaviour, within each belief set (i.e., behavioural, 
normative, control beliefs), the significantly correlated beliefs were entered into stepwise 
multiple regression analyses. Finally, all of the beliefs independently predicting behaviour 
were entered into a stepwise multiple regression analysis to identify the overall critical 
beliefs.  
 Results   
Approximately 60% (N = 2378, 84% female) of those nurses approached to 
participate completed the initial survey measures. This initial survey assessed their 
underlying beliefs. A smaller number of these nurses elected to/could be contacted two weeks 
later to report their hand hygiene behaviour in the previous fortnight, resulting in 797 
participants eligible for analysis in the present study (34% retention). Most participants were 
female and had attended a ‘5 Moments’ in-service/training session (see Table 1). Nurses 
reported performing hand hygiene at moderately high levels (M = 5.81; SD = 0.99). 
[Insert Table 1 about here] 
Table 2 presents descriptive statistics for the beliefs and correlations between each 
belief and behaviour. Most (8 of the 9) of the control beliefs, about half (4 of the 9) of the 
behavioural beliefs, and one (of the 9) normative belief correlated with behaviour. For the 
separate belief-set analyses, significant predictors of behaviour were: reduce the chance of 
infection for co-workers, waste time (behavioural beliefs); allied health professionals 
(normative beliefs); and lack of time, forgetfulness (control beliefs). These five beliefs were 
entered into the final stepwise analysis with three beliefs (reduce the chance of infection for 
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co-workers, lack of time, and forgetfulness) significantly predicting behaviour, explaining 
15% of variance (see Figure 2). 
[Insert Table 2 and Figure 2 about here] 
Discussion 
Nurses self-reported a relatively high level of compliance of the ‘5 moments’ 
initiative. Nevertheless, some opportunities for hand hygiene are missed, underscoring the 
need to identify cognitions influencing risky health decisions. Firstly, the chance to reduce 
the infection of co-workers was key, inconsistent with some studies suggesting self-
protection, more so than the protection of others, is a central motivation for hand hygiene 
adherence.9 Interestingly, skin damage was not influential although reported previously.9, 10 
No referents (important people/groups) emerged as key influences despite research 
identifying the impact of colleagues11; however, the influence of all listed referents was at 
least moderately high. Consistent with previous research,10, 11 the key control beliefs were 
lack of time and forgetfulness. More practical considerations (e.g., provision of hand hygiene 
facilities) were not critical, suggesting the adequacy of current resources. 
Rather than focusing on self or patient protection, the results suggest communications 
directed at nurses should emphasise protecting co-workers. Challenging time constraints may 
require efforts to strengthen the value placed on hand hygiene, articulating its status as the 
best strategy to reduce infections and that any ‘moment’ missed could result in the spread of 
infection. Forgetting can be tackled with reminders via various mediums (workplace posters, 
staff emails, slogans on identification lanyards). 
Although the study adopted a theory-based analysis of the underlying cognitions 
affecting nurses’ hand hygiene practice, representing employees across all Australian 
states/territories in high-risk wards, there may have been a self-selection bias with more hand 
hygiene compliant nurses agreeing to participate, there was a low retention rate, and the 
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predictors accounted for limited variance. Future research should ascertain whether key 
beliefs are shared with nurses from other wards and settings (e.g., aged care facilities) and for 
other types of health care workers. Other potentially influential beliefs such as perceptions of 
peer group hand hygiene compliance and organisational factors such as management-
endorsed incentives for compliance also should be investigated in future studies. Health 
promotion strategies based on these findings should be implemented and rigorously evaluated 
to assess their role in adherence.  
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Table 1. Demographic data for the study’s participants (N =797) 
Demographic Sample descriptive Missing 
Sex Males =88 (11.0%) 
Females =687 (86.2%) 
n = 22 (2.8%) 
Age M =38.19 years  
SD =11.14 years 
Range =18-67 years 
n = 46 (5.8%) 
Occupation Enrolled nurse =48 (6.0%),  
Registered nurse =586 (73.5%) 
Clinical nurse =106 (13.3%) 
Assistant in nursing =9 (1.1%) 
Other =25 (3.1%)  
n =23 (2.9%)  
Years of experience M =14.31 years 
SD =10.83 years 
Range = 4 months-47 years 
n = 32 (4.0%) 
State Australian Capital Territory =18 
(2.3%) 
New South Wales =202 (25.3%) 
Northern Territory =15 (1.9%) 
Queensland =120 (15.1%) 
South Australia =92 (11.5%) 
Tasmania =50 (6.3%) 
Victoria =189 (23.7%) 
Western Australia =111 (13.9%) 
n/a 
Attended a training 
program 
Yes =564 (70.8%)  
No =205 (25.7%) 
n = 28 (3.5%)  
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Table 2. Means and standard deviations for the beliefs and hand hygiene behavioura and 
correlations between each belief and hand hygiene behaviour (N =797) 
 M SD r 
Behavioural Beliefs:  
During the next two weeks, how likely is it that the following 
would occur if you perform hand hygiene at all 5 moments? 
   
Reduce the chance of infection for patients 6.56 0.94 .093 
Reduce the chance of infection for myself 6.49 0.96 .128*** 
Reduce the chance of infection for my co-workers 6.33 1.09 .147*** 
Save the hospital money by reducing the chance of infection 6.41 0.98 .105 
Reduce the chance of cross contamination 6.60 0.91 .089 
Make my skin dry 2.75 1.75 .058 
Make my skin damaged 3.49 1.94 .101 
Prevent me from performing more important tasks 5.79 1.59 .132*** 
Waste time 6.20 1.38 .174*** 
Normative Beliefs 
During the next two weeks, how likely is it that the following people 
would think you should perform hand hygiene at all 5 moments? 
   
Patients 5.71 1.77 .063 
My Clinical Nurse Manager 6.67 1.08 .007 
Nurses/midwives on my ward 6.49 1.14 .064 
Doctors on my ward 5.81 1.51 .113 
Infection control personnel 6.75 1.06 -.016 
Senior management in this hospital 6.41 1.30 .025 
Allied health professionals 6.06 1.34 .124*** 
Patients’ family members 5.74 1.59 .074 
My family members 5.71 1.64 .062 
Control Beliefs 
During the next two weeks, how likely is it that the following factors 
would prevent you from performing hand hygiene at all 5 moments? 
   
Lack of time 3.03 1.97 -.298*** 
Lack of motivation 1.83 1.33 -.257*** 
Lack of knowledge 1.46 1.01 -.138*** 
Forgetfulness 2.73 1.74 -.309*** 
Sink in inconvenient location 2.44 1.69 -.208*** 
Faulty soap dispensers 2.54 1.69 -.185*** 
Soap/alcohol rub unavailable 2.43 1.73 -.153*** 
Current damage to hands 2.53 1.74 -.197*** 
Water too hot 1.71 1.30 -.097 
Hand hygiene behaviour 5.81 0.99  
***p < .001. 
aHand hygiene was defined as: “Hand hygiene is a general term applying to the use of soap/solution 
(non-antimicrobial or antimicrobial) and water, or a waterless antimicrobial agent to the surface of the 
hands. This is irrespective of glove use, as the use of gloves does not replace the need for hand 
hygiene by either hand rubbing or hand washing. The 5 Moments for hand hygiene have been 
identified as the critical times when hand hygiene should be performed. We are interested in what you 
think about performing hand hygiene at the following 5 moments: Moment 1: Before touching a 
patient; Moment 2: Before a procedure; Moment 3: After a procedure or body fluid exposure risk; 
Moment 4: After touching a patient; Moment 5: After touching a patient’s surroundings.” 
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Figure 1. The theory of planned behaviour   
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Figure 2. Critical belief-based targets for hand hygiene compliance (N = 752). F(4,751) = 
32.47, p < .001; ∆R2=.15.  
***p < .001. 
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